GLI2 and M-MITF transcription factors control exclusive gene expression programs and inversely regulate invasion in human melanoma cells.
We recently identified GLI2, the most active of GLI transcription factors, as a direct TGF-β/SMAD target, whose expression in melanoma cells is associated with increased invasiveness and metastatic capacity. In this work, we provide evidence that high GLI2 expression is inversely correlated with that of the melanocyte-specific transcription factor M-microphthalmia transcription factor (M-MITF) and associated transcriptional program. GLI2-expressing cell lines were characterized by the loss of M-MITF-dependent melanocytic differentiation markers and reduced pigmentation. The balance between M-MITF and GLI2 expression did not correlate with the presence or absence of BRAF-activating mutations, but rather was controlled by two distinct pathways: the TGF-β pathway, which favors GLI2 expression, and the protein kinase A (PKA)/cAMP pathway, which pushes the balance toward high M-MITF expression. Furthermore, overexpression and knockdown experiments demonstrated that GLI2 and M-MITF reciprocally repress each other's expression and control melanoma cell invasion in an opposite manner. These findings thus identify GLI2 as a critical transcription factor antagonizing M-MITF function to promote melanoma cell phenotypic plasticity and invasive behavior.